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(54) [Title of the Invention] 



SEMICONDUCTOR STORAGE DEVICE AND 
DATA PROCESSING APPARATUS 

(57) [Abstract] 
[Problem] 

To shorten the bus occupied time in case of writing a part of stored information of a flash memory. 
[Resolution] 

To seek to shorten the bus occupied time by providing a buffer circuit 114 which at least has a data 
storing capacity equivalent to simultaneous erasing units of a memory cell array and a memory 
control circuit 112 for transferring data of the simultaneous erasing units to the above buffer circuit 
114 according to the input of an rewrite command, an address signal for the partial rewriting and 
rewrite data, performing data writing based on rewrite data and writing back the data into the above 
memory cell array and rewriting a part of the stored information by internal processing. 

[Fig. 1] 
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106 sense amplifier 

107 data output latch 

1 08 data output buffer 

109 data input buffer 

110 data input latch 

111 rewriting circuit 

1 12 memory control circuit 
114 buffer circuit 

[Claims] 

[Claim 1] 

A semiconductor storage device which has a memory cell array made by arranging multiple flash 
memory cells and which is capable of simultaneously erasing the stored information of the above 
memory cell array by predetermined erasing units is characterized by comprising a storage means 
that at least has a storing capacity equivalent to the simultaneous erasing units of above memory cell 
array and a control means for transferring data of the simultaneous erasing units including data 
involved in the rewriting of above memory cell array according to the input of an exclusive external 
rewrite command, performing the rewriting based on the above rewrite data in the storage means 
and writing back the data into the above memory cell array. 

[Claim 2] 

A semiconductor storage device which has a memory cell array made by arranging multiple flash 
s memory cells and is capable of simultaneously erasing stored information of above memory cell 
array by predetermined erasing units is characterized by comprising a first buffer for storing mask 
data capable of masking data corresponding to a part which does not need to rewrite the memory 
cell array based on the input reNvrite data, a second buffer for shunting data of simultaneous erasing 
units including data involved in the rewriting of above memory cell anay and a control means for 
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performing the data shunting of above second buffer from the above memory cell array in reference 
to the mask data in the above first buffer based on the input of an exclusive external rewrite 
command and writing back the data of above second buffer into the above memory cell array after 
the erasure of the above memory cell array. 

[Claim 3] 

A semiconductor storage device which has a memory cell array made by arranging multiple flash 
memory cells and which is capable of simultaneously erasing stored information of above memory 
cell array by predetermined erasing units is characterized by comprising an array unit that at least 
has a storing capacity equivalent to the simultaneous erasing units of above memory cell array and 
a control means for comparing the rewrite data and corresponding memory cell array based on the 
input of an exclusive external rewrite command, writing the rewrite date into shunt data from the 
memory cell array based on the comparison result and writing back the data of above array unit into 
the above memory cell array after the erasure of above memory cell array. 

[Claim 4] 

A data processing apparatus which comprises the semiconductor storage device described in any of 
Claims 1 to 3 and a central processing unit accessible to it. 
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[Detailed Description of the Invention] 



[0001] 

[Technical Field of the Invention] 

The present invention relates to a semiconductor storage device and a data rewriting technique of a 
flash memory made by arranging multiple flash memory cells into an array, for example, in a 
technique effective for applying to a data processing apparatus such as a computer system, etc. 

[0002] 

[Prior Art] 

A simultaneous erase type EEPROM (electrical erasable and programmable read only memory) has 
been described in Japan Kokai H2-289997. This simultaneous erase type EEPROM can be 
understood as having the same meaning as a flash memory in this specification. A flash memory 
enables rewriting information by electrical erasure and rewriting, and like the EPROM (electrical 
programmable read only memory), its memory cells can be constructed by one transistor and has a 
function of the simultaneous electrical erasure of all memory cells or blocks of memory cells. 
Accordingly, the flash memory enables rewriting stored information into a system in a mounted 
state and to seek the shortening of rewrite time by this simultaneous erasure function and further 
makes a contribution to a decrease of the chip occupied area. 

[0003] 

[Problems overcome by the Invention] 

Even in such a case that a part of the stored information is rewritten in a state of loading in a system, 
particularly in a case that only data smaller than a simultaneous erase units are desired to be 
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rewritten, simultaneous erasure is performed by an erasure unit in the flash memory and the data are 
also taken as target of erasure until there is information which essentially does not need to be 
rewritten, therefore internal information holding must also be externally transferred again before 
rewriting, which is wasteful in terms of information transfer for partial rewriting. For example, in a 
data processing apparatus such as a computer system, when an address input terminal and a data 
output terminal are combined with an address bus and a data bus, respectively, internal information 
holding is shunted outside of the flash memory before the above partial rewriting, and this 
information must be internally incorporated into the flash memory via the above data bus again and 
an address signal in that case must also be incorporated into the via the above address bus. 
Therefore the occupied time of above data bus and address bus is prolonged anyway although it is 
partially rewritten. 

[0004] 

Moreover, the instructions of the reading operation, erase operation, writing operation, etc. in the 
partial rewriting of the flash memory are based on commands published from a CPU (central 
processing unit) taken as the core of the computer system. Therefore a read command, an erase 
command, a write command, etc. must be given to the flash memory from the CPU, respectively 
and individually in the partial rewriting of above flash memory, thus increasing the CPU load. 

[0005] 

An objective of the present invention consists of providing a technique for shortening the bus 
occupied time in the case of rewriting part of the stored information in a state in which of flash 
memory is loaded into a system. 
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[0006] 



Another purpose of the present invention consists of applying the technique for a seeking load 
reduction of the CPU in the case of rewriting a part of stored information in a state of loading a flash 
memory in a system. 

[0007] 

The purposes and other purposes as well as new characteristics of the present invention will be 
clarified from the description and attached drawings of the present invention. 

[0008] 

The outline of typical inventions disclosed in this application is briefly illustrated as follows. 
[0009] 

Namely, shortening the occupied time of buses provided outside of the flash memory and the load 
reduction of CPU are achieved by providing a storage means 114 that at least has a data storage 
capacity equivalent to simultaneously erasing units of a memory cell array made by arranging 
multiple flash memory cells, and a control means 112 for transferring data of the simultaneous 
erasing units including data involved in rewriting the above memory cell array according to the 
input of an exclusive external rewrite command, rewriting the data based on the above rewrite data 
in the storage means and writing back the data into the above memory cell array, and committing 
the processing for the partial rewriting of stored information of the memory cell array to internal 
processing. 

[0010] 
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[Embodiments of the Invention] 

A computer system comprising a flash memory is an embodiment form of the present invention 
shown in Fig. 5. 

[0011] 

The computer system shown in Fig. 5 is not especially restricted, and a CPU (central processing 
unit) 31, a SRAM (static random access memory) 33, a flash memory 34, a peripheral device 
control unit 35 and a display unit 36, etc. connected in a mutually exchangeable manner of signals, 
and a given data processing can be performed according to a predetermined program. The above 
CPU is taken as the logic core of this system and mainly has the functions of address assignment, 
reading and writing of information, operation of data, sequence of instructions, reception of inter- 
ruption, start of information exchange between the storage device and input/output device, etc., and 
is constructed from a bus control part, a memory access part, etc. The above SRAM 33 and the flash 
memory 34 can be positioned as internal storage devices. Various programs and data are stored in 
the flash memory 34. Programs or data necessary for computation in the CPU 31 are loaded in the 
SRAM. The operating control of a storage device 38 and the information input control from a key- 
board 39, etc. are performed the peripheral device control unit 35. An auxiliary storage device such 
as a hard disc device, etc. is applied to the storage device 38. 

[0012] 

A construction example of the flash memory 34 is shown in Fig. 1 . 
[0013] 

The flash memory 34 shown in Fig. 1 is not especially restricted, but is formed into one 
semiconductor substrate such as a single crystal silicon substrate, etc. according to a well-known 
manufacturing technique of semiconductor integrated circuit. 
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[0014] 



The flash memory 34 shown in Fig. 1 is not especially restricted, but it is provided with an 8-bit 
data input/output terminals PI/OO - PI/07, 19-bit address input terminals PAO - PA 18, an input 
terminal PCEN of a row enable chip selection signal, an input terminal POEN of a row-enable 
output enable signal, a power source Vdd terminal on the side of a high potential like 5 V, a power 
source Vss terminal on the side of a high potential like 0 V, and a Vpp terminal on the side of a high 
voltage like 12 V. 

[0015] 

100 is a memory cell array made by arranging multiple flash memory cells formed with an 
insulation gate type transistor of a two-layer gate structure, respectively into a matrix. The control 
gates of the flash memory cells are connected to corresponding non-illustrated word lines, 
respectively, drains of the flash memory cells are connected to corresponding non-illustrated data 
lines, and sources of the flash memory cells are connected to a non-illustrated source line common 
for each memory block. 

[0016] 

An address input buffer (AIB) 101 converts an address signal fed from the address input terminals 
PAO - PA 18 to an internal complementary address signal. The converted address signal is latched in 
an address latch circuit 102. An X address decoder and word driver (XADEC) 103 decodes the 
latched X address signal in the address latch circuit 102, and a word line is driven based on a 
selection signal obtained by the decoding, etc. Although not specially restricted, the word driver 
drives the word lines at a voltage like 5 V in the data reading operation, drives the word lines at a 
high voltage like 12 V in the data writing operation, and all outputs of the word driver are made to a 
low voltage like 0 V in the data erase operation. 104 is a Y address decoder (YADEC) for decoding 
the latched Y address signal in the address latch circuit 102. 105 is a Y selector for selecting data 
lines according to an output selection signal of the Y address decoder 104. 106 is a sense amplifier 
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for amplifying a reading signal from the data line selected by the Y selector in the data reading 
operation. 107 is a data output latch for holding the output of the sense amplifier 106. 108 is a data 
output buffer for outputting data held by the data output latch to the external. 109 is a data input 
buffer for incorporating write data or command data fed from the external. The write data or 
command data incorporated from the data input buffer 109 are held in a data input latch 110. A 
writing circuit 111 a writing high voltage to data lines selected by the Y selector 105 for bit data 
corresponding to a logic "0" among write data held by the data input latch 110. This writing high 
voltage is fed to the flash memory cells applied with a high voltage to the control gates according to 
the X address signal, thereby the memory cells are written. 

[0017] 

The command data latched by the above data input latch 110 is fed to a memory control circuit 112. 
Besides, the memory control circuit 112 receives the chip selection signal and the output enable 
signal fed from the terminal PCEN and POEN and controls various internal operations such as 
reading, erase, writing verify operation, etc. Although not especially restricted, this memory control 
circuit 112 is constructed by an MPU (micro processing unit). 

[0018] 

The operations of the above flash memory 34 are determined by the command data. The memory 
control circuit 112 are provided with a non-illustrated command latch for latching the command 
data fed from the and data input latch 110 and a non-illustrated command decoder for decoding the 
commands latched in the command latch and forming control signals corresponding to various 
operating modes. An operating voltage needed for the operations such as reading, erase, writing, etc. 
is supplied to the units according to the operating modes by the control of the memory control 
circuit 112. 

[0019] 
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In this embodiment, an exclusive command for instructing partial rewriting is prepared to seek to 
shorten the occupied time of buses BUS in the case of writing a part of stored information thereof in 
a state of loading the flash memory in the system and the load reduction of CPU. When this 
command is given from the CPU 31, a partial rewriting of the memory cell array 100 is performed 
by an internal processing of the flash memory 34. To enable the partial rewriting of the memory cell 
array 1 00, a buffer circuit 114 is built in the flash memory 34, the data rewriting is performed in the 
buffer circuit 114 and then stored data of the buffer circuit 114 is written back to the memory cell 
array 100. Although the buffer circuit 114 is not especially restricted, a high-speed operable static 
random access memory (abbreviated as SRAM), and at least the erase unit of the flash memory 34 
of this embodiment are needed for its storing capacity to shunt the stored data of the memory cell 
array 100. Namely, when an erase unit of the flash memory 34 of this embodiment is taken as 512 
bytes and the erase operation is performed at the 512-byte unit, the storing capacity of above buffer 
circuit 114 is taken at least 512 bytes, this is because data of the erase unit data (512 bytes) 
including the rewrite data must be shunted in the buffer circuit 114 in the partial rewriting of the 
memory cell array 100. Such a buffer circuit 114 is connected with data output terminals of the data 
output buffer 108, data input terminals of the data input buffer 109 and the 8-bit data input/output 
terminals PI/O0 - PI/07. The control of writing and reading of the buffer circuit 114 is performed 
by the memory control circuit 112. Namely, the data input from the data input/output terminals 
PI/O0 - PI/07 or the data read from the memory cell array 100 can be written into the buffer circuit 
114 under the control of the memory control circuit 112, and the stored data of the buffer circuit 114 
can be transferred to the memory cell array 100. 

[0020] 

A construction example of the memory cell array 100 is shown in Fig. 4. As shown in Fig. 4, the 
memory cell array 100 is made by arranging multiple flash memory cells MC formed with an 
insulation gate type transistor of a two-layer gate structure, respectively into a matrix. The control 
gates of flash memory cells MC are connected to corresponding word lines ML0 - WLX, 
respectively. The drains and sources of the flash memory cells MC are joined to corresponding 
subdata lines SDL and subsource lines SSL, respectively. The subdata lines SDL are joined with 
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corresponding data lines DL1, DL2 via n-channel type MOS transistors Q10, Ql 1 operationally 
controlled by a gate selection signal SGI. . The sub-source lines SSL are joined with a common 
source line SL for each memory block via n-channel type MOS transistors Q20, Q21 operationally 
controlled by a gate selection signal SG2. 

[0022] 

A relationship between the above buffer circuit 114 and the memory control circuit 112 is shown in 
Fig. 2. 

[0023J 

Although not especially restricted, the buffer circuit 114 comprises a first buffer 114A and a second 
buffer 114B having a 512-byte storing capacity, respectively. The first buffer 114A comprises an 
array unit 21 made by arranging multiple static memory cells into an array, an X decoder 22 that 
decodes a row address signal ADX1 fed from the memory control circuit 112 to form a signal for 
driving word lines of array 21 to a selection level, a Y decoder 23 decodes a signal for a column 
address signal ADY1 fed from the memory control circuit 112 to form a signal for driving word 
lines of array 21 to a column selection signal, and a data input/output circuit 24. The input/output 
circuit 24 is joined with the memory control circuit 112 and enables the writing and reading of mask 
data from the memory control circuit 112. The mask data are used for masking a part which does 
not need the partial writing of stored data of the memory array 100. The second buffer 114B 
comprises an array unit 25 made by arranging multiple static memory cells into an array, an X 
decoder 26 that decodes a row address signal ADX2 fed from the memory control circuit 112 to 
form a signal for driving word lines of array unit 25 to a selection level, a Y decoder 27 decodes a 
column address signal ADY2 fed from the memory control circuit 112 to form a column selection 
signal, and a data input/output circuit 28. The input/output circuit 28 is joined with the data output 
buffer 108, the data input buffer 109 or the data input/output terminals PI/O0 - PI/07 and enables 
the incorporation of rewrite data from the external and the output of rewritten data to the array unit 
25 or the data input buffer 109. 
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[0024] 



An explanation is provided of operations in the case of writing data smaller than the erase unit (512 
bytes) of the flash memory. 

[0025] 

A flow of data writing in the case of using the buffer circuit 114 provided in the flash memory 34 is 
shown in Fig. 3(a). 

[0026] 

First, an exclusive rewrite command is input from the CPU 31 to the flash memory 34 to perform 
the partial writing of the flash memory (step S 1 1). This exclusive rewrite command is input into the 
memory control circuit 112 via the data input buffer 109 and the data input latch circuit 110 and 
explained there. An address signal is input for the partial rewriting and rewrite data (step SI 2). The 
address signal is input into the X address decoder and word driver 103, Y address decoder 104 and 
memory control circuit 112 via the address signal buffer 101 and address signal buffer 102. The 
rewrite data is written into the array unit 25 via the input/output circuit 27 in the second buffer 114B 
shown in Fig. 2 (step SI 3). The write address is controlled by the memory control circuit 112. Then, 
mask data is written into the array unit 21 in the first buffer 1 14A simultaneously with the writing of 
above rewrite data by same address as write address to the above array unit 25 (step SI 4). Namely, 
the logic "1" is written as mask data into the array unit 21 when writing the rewrite data into the 
array unit 25 as described above by same address control as the writing address. Thereby, the logic 
"1" is set into an area corresponding to the data writing area of the array unit 25 in the array unit 21 . 

[0027] 

Next, the shunting of stored data of the memory cell array 100 is accomplished by the control of the 
memory control circuit 112 (step SI 4). The destination of data shunting is taken as the second 
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buffer 114B. This data shunting is performed in an erase unit, L e., 512-byte units with a relation to 
the erase operation carried out later despite that the essential data rewrite are 1 byte. Data shunting is 
not performed in a place corresponding to an address where the mask data in the first buffer 114 is 
referred to by the memory control circuit 112 and the mask data are taken as the logic "1" in the 
data shunting to the second buffer 114B. Namely, the above data shunting is inhibited in reference 
to the above mask data to prevent the destruction of data because the rewrite data incorporated from 
the external in the above step SI 2 are stored in a place corresponding to an address where the mask 
data in the above first buffer 114A are taken as the logic "1" in the above second buffer 114B. The 
stored data of the second buffer 114B are not the data themselves of the erase unit (512 bytes) read 
from the above memory cell array 100, and they are taken as data partially replaced by the rewrite 
data (1 byte) incorporated from the above memory cell array 100. 

[0028] 

Then, the data-shunted area in the above step S14 is erased by the control of the memory control 
circuit 112 (step SI 5), afterward, the stored data of the second buffer 114B is written into an area 
involved in the above erase (step SI 6). As described above, the stored data of the second buffer 
114B are not the data themselves of the erase unit (512 bytes) read from the above memory cell 
array 100, and they are taken as data partially replaced by the rewrite data (1 byte) incorporated 
from the above memory cell array 100. The 1-byte rewriting of the memory cell array 100 is 
completed by data write back of this step S 1 6. 

[0029J 

Thus, when the buffer circuit 114 built-in in the flash memory 34 is used to perform the partial 
rewriting of the memory cell array 100, if the exclusive rewrite command is given to the flash 
memory 34 and the address signal for rewriting and the rewrite data are further given to the flash 
memory 34, the rewriting is then ended by the memory control circuit 112 according to the internal 
processing of the steps S13 to S16. 
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[0030] 



Subsequently, the partial rewrite processing in the case of not using the buffer circuit 114 built-in in 
the flash memory 34 is illustrated according to a flow chart shown in Fig. 3(b). 

[0031J 

The partial rewrite processing in the case of not using the buffer circuit 114 built-in in the flash 
memory 34 is performed by inputting a read command, an erase command and a write command to 
the flash memory 34, respectively and individually. Moreover, a proper storing means, e. g., the 
SRAM 33, arranged at the external of the flash memory 34 is used for the shunting of stored data of 
the memory cell array 100. Namely, input is accomplished of a read command (step S21), inputting 
an address signal (step S22), and shunting corresponding data in a storing means arranged outside 
the flash memory 34 and partial rewriting of data is performed there (step S23). Then, an erase 
command is externally input (step S24) and an area is erased by inputting an address signal for 
assigning the erased area (step S25). After erasure, an exclusive rewrite command is input for 
writing back the stored contents of the storing means into the memory cell array 100 (step S26). 
Partial rewriting of the memory cell array 100 is performed by the address signal and the stored data 
of above storing means (step S27). Thus, in the partial rewriting in the case of not using the buffer 
circuit 114 built-in in the flash memory 34, the read command, erase command and write command 
must be input from outside of the flash memory 34 to the flash memory 34, respectively and 
individually, therefore the occupied time of buses joined with the flash memory 34 is prolonged and 
the load of CPU 31 also increases. 

[0032] 

In contrast, in the case of using the buffer circuit 114 built-in in the flash memory 34, as is also 
evident from the flow chart of Fig. 3(b), if the exclusive rewrite command, the address signal for 
rewriting and the rewrite data are given to the flash memory 34, the rewriting is then ended by the 
memory control circuit 112 according to the internal processing of the steps S13 to SI 6. Therefore 
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this embodiment enables shortening the occupied time of buses and seek the load reduction of CPU 
31 by decreasing the number of issuing commands for the partial rewriting. 

[0033] 

The above embodiment enables obtaining the following working effects. 
[0034] 

(1) The above embodiment enables shortening the occupied time of buses in the case of performing 
rewriting of data smaller than the erase unit by providing a storage means 114 that at least has a 
storing capacity equivalent to simultaneous erasing units of the memory cell array 100 made by 
arranging multiple flash memory cells, further providing the memory control circuit 112 for 
transferring data of the simultaneous erasing units to the above buffer circuit 114 according to the 
input of an exclusive rewrite command, an address signal for the partial rewriting and rewrite data, 
performing the data rewriting based on the above rewrite data and writing back the data into the 
above memory cell array 100 and committing the rewriting of stored information of the memory 
cell array 100 to internal processing. 

[0035] 

(2) The above embodiment enables starting the internal processing of partial rewriting of stored 
information by the issuance of the exclusive rewrite command, and seeks the load reduction of the 
CPU 31 by a decrease in the number of issuing commands because the read command, erase 
command and exclusive rewrite command do not need to be given to the flash memory, respectively 
and individually in such a rewriting. 

[0036] 
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(3) The above embodiment example enables seeking improved efficiency of data processing as the 
whole computer system because the buses can be used to perform other processing after the rewrite 
command or the address signal and rewrite signal for the partial rewriting are input to the flash 
memory 34 by the CPU 31 due to the working effects of above (1), (2). 

[0037] 

Subsequently, another embodiment example will be illustrated. 
[0038] 

Another construction example of the buffer circuit 114 is shown in Fig. 6. 
[0039] 

The construction shown in Fig. 6 comprises an array unit 61 made by arranging multiple static 
memory cells into an array, an X decoder that decodes a row address signal ADX fed from the 
memory control circuit 112 to form a signal for driving word lines of the array unit 61 to a selection 
level, a Y decoder that decodes a column address signal ADY fed from the memory control circuit 
112 to form a column selection signal and a data latch for latching data. If an erase unit of the 
memory cell array 100 is taken as 512 bytes, the storing capacity of the array unit 61 is taken as 5 12 
bytes or more. In such construction, the rewriting of a range smaller than the erase unit of the 
memory cell array 100 is performed as follows. 

[0040] 

A flow of data rewriting is shown in Fig. 7. 
[0041] 
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First, an exclusive rewrite command is input from the CPU 31 to the flash memory 34 to perform 
the partial rewriting of the flash memory 34 (step S31). This exclusive rewrite command is input 
into the memory control circuit 112 via the data input buffer 109 and the data input latch circuit 110 
and explained there. Moreover, input is accomplished of an address signal and rewrite data for the 
partial rewriting (step S32). The address signal is input to the X address decoder and word driver 
103, Y address decoder 104 and memory control circuit 112 via the address input buffer 101 and 
address input buffer 102. When writing rewrite data into the array unit 61, data reading is performed 
from the memory cell array 100 and a comparison is made of the rewrite data and read data from the 
memory cell array 100 with the memory control circuit 112 (step S33). In this comparison, if the 
logic of data involved in the same address is the same, a logic "0" is written into the array unit 61; if 
the logic of data involved in the same address is the same, a logic "1" is written into the array unit 
61. After such a data comparison, shunting is performed of the stored data of the memory cell array 
100 (step S34). The destination of data shunting in this case is taken as data latch 64. Moreover, if 
the data reading from the array unit 61 is performed and the data read from this array unit 61 is the 
logic "0", it means that the logic of rewrite data and the logic of shunt data from the memory cell 
array 100 are equal, therefore the shunt data from the memory cell array 100 are written into 
corresponding bits of the data latch 64 in an intact state. In contrast, when the data read from the 
array unit 61 is the logic "0", it means that the logic of rewrite data and the logic of shunt data from 
the memory cell array 100 are different, therefore the logic of corresponding bits of the shunt data 
from the memory cell array 100 is inverted to write the data into the data latch 64. Then, the data 
latched in this data latch 64 is written into the array unit 61. 

[0042] 

Thus, if the logic of the data read from the array unit 61 is "0", the shunt data from the memory cell 
array 100 is written into the array unit 61 once they are latched in the data latch 64 in an intact logic 
state; if the logic of the data read from the array unit 61 is "1", the logic of the shunt data from the 
memory cell array 100 is inverted to write the data into the array unit 61 once they are latched in the 
data latch 64. By repeating a series of such operations in 5 12 bytes, the data inside the array unit 61 
reflects the rewritten data in the shunt data from the memory cell array 100. 
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[0043] 



Next, the data-shunted area under the control of the memory control circuit 112 is erased in the 
above step S34 (step S35), afterward the stored data of the array unit 61 is written into the area 
involved in the above erase (step S36). The stored data of the array unit 61 are not the data of the 
erase unit (512 bytes) themselves read from the above memory cell array 100 but are data partially 
replaced by a rewrite data (1 byte) externally incorporated, therefore the 1-byte rewriting of the 
memory cell array 100 is completed by the data write back of step S36. 

[0044] 

As described above, even if the buffer circuit 114 is constructed by comprising the array unit 61, X 
decoder, Y decoder and data latch 64, the partial rewriting of the memory cell array 100 can be 
performed under a simple external control by using such a buffer circuit 114, therefore the same 
working effects as the case of above embodiment example, such as the shortening of bus occupied 
time and the load reduction of CPU 31, etc. can be obtained. 

[0045] 

The invention made by the inventors were specifically illustrated above based on the embodiments, 
but the present invention is not restricted thereto, and of course, various modifications are possible 
in a range where there is no deviation from its substance. 

[0046] 

For example, a circuit having static memory cells was applied as the buffer circuit 114 in the above 
embodiments, but a circuit having dynamic memory cells can be applied in its place. 

[0047] 
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Moreover, when a flash memory is loaded on a card storage media known as a memory card, etc. 
the flash memory shown in the above embodiments can also be applied as the flash memory. 

[0048] 

Furthermore, the erase unit of the flash memory was illustrated as 512 bytes in the above 
embodiments, but it is not restricted thereto. Then, the array unit contained in the buffer circuit 114 
should have a storage capacity at least equivalent to that of the erasure unit of the flash memory, but 
in the case that it is more than the storing capacity equivalent to the erase unit is just as welL 

[0049] 

In the above description, a case that the invention made by the inventors is mainly applied to a 
computer system which is an application field taking as background thereof was described, but the 
present invention is not restricted thereto and can be applied to various types of data processing. 

[0050] 

The present invention can be applied on condition that there is at least one flash memory. 
[0051] 

The effects obtained by the typical invention disclosed in this application are briefly described as 
follows . 

[0052] 

Namely, the present invention enables shortening the bus occupied time in the case of performing 
the rewriting of data smaller than an erase unit and seek the load reduction of CPU by transferring 
data of simultaneous erase unit including data involved in the rewriting to the above storing means 
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according to the input of an exclusive external rewrite command, an address signal for rewriting of 
part and rewritten data, performing the data rewriting based on the above rewritten data in the 
storing means and committing the process for the partial rewriting of stored information of the 
memory cell array to the internal processing of the flash memory. 
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[Brief Description of the Invention] 



[Fig.l] 

Block diagram of construction example of flash memory being one embodiment example of 
semiconductor storage device involved in the present invention. 

[Fig. 2] 

Block diagram of construction example of buffer circuit contained in above flash memory. 
[Fi& 3] 

Flow chart of partial rewriting of above flash memory. 
[Fig. 4] 

Block diagram of construction example of memory cell array contained in above flash memory. 
[Fig. 5] 

Block diagram of construction example of computer system contained in above flash memory. 
(Fig. 6] 

Block diagram of another construction example of above buffer circuit. 
[Fig. 7] 

Flow chart of partial rewriting of flash memory in case of using buffer circuit shown in Fig. 6. 
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[Description of the Symbols] 
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lFig.3] 
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[Fig. 6] 
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[Fig. 7] 
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The memory has a memory-cell array on which a number of flash 
memory cells are arranged. Data contained in the memory-cell array may 
be eliminated as a batch by a batch elimination unit. 
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